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THE AUTHOR TO THE READER. VVV i 


Js F this little Production of mine - ſhould acoidentally fall into o the hands ba any adept i in Mathematics, it may 
be proper to inform him, that it was compoſed, not for publick ale, but for the private uſe of a School, 
| not for the inſtruction of men, but of boys; and therefore if 1 Jhould appear in any place too full of expla- 
nation, the learned reader may candidly attribute the offence to it's right cauſe, that is, to the deſire which, , 

I have of being under ſlood by all, and ihe neceſſi 775 which 1 have experienced of ſpeaking JI, to ang 
perſons, in + whom the quickneſs of apprehoyfu on M1 eſt naturally vary. 


T do not gelt the charafler of a profound ase but T may perhaps know enough to enable me, 
TE upon conviction, to recommend to my Scholars ſo much at leaſt of elementary Mathematics, as may be ſufficient 


"for comprehending the Laws of Nature by demonſtration; or, in other words, for under franding cienti- 
(ically the. Four Branches of Natural Pluloſophy. 


J am ſenſible that I am not daily converſant with Mathematical Studies, like the Tuiors of our Uni- -- 
verfutes, and therefore I have not a doubt, but that many parts of the following Production might „„ 4 
altered for the better. I profeſs, moreover, that I will be ready to avail myſelf of a- well-meant hint _— 

from any quarter to amend what may be haſtily written ; or if I write at all for the benefit 9 my 5 0 

Me aclive occupation in life, in which I am ee, will oblige me to wrate e. 


Ledlures are not ſufficiently underſtood for want of ſome preliminary knowledge of elementary Mathematicks, 


I preſent my young Student therefore with a Summary of the doctrine of PROPORTION: 4 doflrine of - 


— ſuch conſequence, that it is the main foundation of a right underſtanding in ene Tbs 


for what elſe is the ſcientific fart of Natural Philoſophy than the — En the Laws of Nature, or g 


the PROPORTION obſerved between cauſe and Felt? 


Whoever las a right . of lhe Propoſition here laid down, will find himſelf much aſſiſted 
in comprehending the Fifth Book of Eucltd as it ſtands either in Simpſon or in Saunderſon; and rf any 


one ſhould wiſh to avoid that trouble, he will find himſe If fully able to and 40 Euclid's Sixth Book, 
5 'y the neg. of what iS here delivered about Preporlionals. 


Rugby, Tuly 63; 1791. T. JAM Es. 


I profeſs that I can add nothing to the flock of Mathematical learning, but it may be poſſible to 
( xæfibit eme demonſtrations in @ more convenient form than that in which they uſually appear, and in a 
manner that may be more adapted to the youthful comprehenſi on. - One thing only have Jin view, which - 
7s, 1⁰ allure young minds to a ſtudy, which muſt make them reſpectable, and may make them great. The ; 
want of ſome eaſy intelligible introduction to Mathematics has been, in effect, the ruin of many 2 young 
perſon i in our Univerſi dies, becauſe all ſludies are too often neglected, when the firſt object, the College- 
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0% PROPORTION. 


I Sec, Mer PROPORTIO NAILS ARE. When four ids are of ſuch a [Cort that the firſt has the ſame a 
: to the ſecond, that the third has to the fourth, then ſuch Numbers are tai to be eee Thus the four Num- 
bers 2 45 E 6, are proportionals, becauſe AS 2 is the half of 4, SO g is the half of 6. . | 


2. THE CHARACTER EXPRESSING PROPORTIONALITY. The mark and e whereby Proportionalty is 
expreſſed is two dots interpoſed between the terms of the firſt pair, alſo two dots interpoſed between the terms of the ſecond pair; but, | 
between the two entire pairs, four dots are interpoſed: thus 2: 4 :: 3: 6, and it is read thus, 2 is to 4 as 3 is io 6. 


3. or A RATIO. No compariſon can ariſe Gow leſs than two Numbers; but two or a pair of Namkers i is calle a Ratio or 


Compariſon, becauſe in 5 pair we conſider the ratio or relation which one of the: wo Numbers has to the other. Thus 2 is to 4 in 
a 4 ratio of minority; and 4 is to 2 in a ratio of majority, Here we uſe the word _ ſimply for relation but ratio is alſo uſed to ſig- 


nify the two Numbers related, as taken together. Thus, in the proportion 2: 4 :: 3 : 6, the relation between the firſt two Numbers 


-F8: 4] is called the former Ratio; and the relation between the laſt two [3: 6] is called the latter Ratio. In each Ratio, the firſt 


Number is called the Antecedent, and the ſecond Number 1s called the Conſequent, Thus, in the proportion 2: 4::3: 6, the numbers 
2 and g are Antecedents (from ante and cedo) becauſe they go firſt ir in each Ratio; and 4 and 6 are Conſequents (from con ſequor) becauſe 
they follow after their Antecedents, 


| 4 TWO EQUAL RATIOS MAKE A PROPORTION. When we coalides II Numbers ogether, 33 2, 4; 95 6, th 


compare them by pairs, firſt comparing together the former two, and next the latter two; and find that the ratio or compariſon between 


one Pair fs equal to the ratio between the other Pair, we call this equality of Ratios a PROPORTION, Thus, comparing the former 


I Pair or Ratio L: 4] with the latter Ratio [q: 6], I find, 


that the former Ratio + — latter Ratio | 
or, that the Ratio of 2:4 = ratio of 3:6 NO decauſe 


9 , 
0 ? F 8 1 owe Werde 1 5 
> c * hs | * , ; 9 N . n 
—_— .- — 8 R * F * A * 
© on EARS. 1 * 2 rr * E 8 "+ os KH LM 54h AMA te 44 0s Mr ety ar we) * e \ 
* b 3 n a 3 ? 4 * 2 2 _— MACY % hank - 7 1 75 "y 
. N - = K * Hen r N . W ho 
n * 6 " F kc TT” N . * . * * 2 * * e N OS 
* 3 S (o o_ 'S wy. , E 5 9 —S ET ERS 
Pr . 0 F EY : 66 e 
; 7 \ - BY : I _— CW W ff: 
o a 5 5 Wh — 
4 * 
4 n 
af X's GL «6 & 
. . 
ä PP, > 
ä Z 
> i 2*% 
5 


RS „ po BOG] 


- 


becauſe the Compariſon reſulting from either Ratio is the ſame, fince each Antecedent i is the half of it's Conſequent. Such an e 


of two Ratios makes a Proportion, gb a Pro portiqng, I in 0 by portion or part each Antecedent is the ſame part 
| of it's Conſequent. 


5. DEFINIT ION or A RATIO. Ratio is the relation which quantities of * fame kind. have to one another. Thus 


2 Units is the half of 4 Units; but we cannot ſay that 2 hours is the half of 4 miles, becauſe no idea of the relation between 2 hours 


and 4 miles can exiſt, ſince hours and miles are not quantities of the ſame kind; and therefore 2 hours and 4 miles cannot be compared | 


together, in reſpeR to the exceſs or defect of the one above the other; for as an hour is no part of a mile, ſo 2 hours is no half of 4 
miles; though the numbers 2 and 4, affixed to the hours and miles, may be compared, if taken alone or abſtractedly, or without any 
application and reference to hours and miles; but 2 and: 4, ſo conſidered, are units or. things of the ſame kind. So alſo in Saunderſon's 


_ queſtion 19, page 10, we ſeek in the operation for a * that ſhall exiſt between four ſets of may mr it is found to exiſt in the 
following four ſets, viz, | 


This D. dwts, D. 
: 66 :: 805: 2656.5 


Here i Is a true proportion in point of Units, ſo ther 20 (conſidered as a number, or as 13 many Units) is the ſame part of 66, that 


Voz is of 2656. 5 (viz. a g. 3 part;) but chough a ratio, or relation exiſts between 20 and 66 as Units, ſo that in this ſenſe 20 be a part 
of 66, yet no ratio, no relation at all exiſts between them as being things of different kinds, for 20 d. wis are no part whatever of 66 


Pence, becauſe a d.wt is no part of a penny, Hence in Queſt. 19, and in all others of the Rule of Three Direct, we compared the 1ſt 
and' gd terms together, and fo alſo the 2d and 4th, to expreſs the Proportion brielly in i words, by ſaying, the Pennyweights are as the 
Cine; whence the four terms of the Proportion were thus changed ; 


805 :: 66: 2656.5 


9 — 


lere an idea reſults from comparing the two ſets of 19 a namely, that 20 d. wis is a certain part of 805 d. wis (it will be found 
a 40-th.+ part of 80g) and the like idea reſulis from comparing = two ſets of pon: togei lies, that Gbd, is a certain, Ln of 26g6. 5 4, 


namely a 49th. 4 part. 
A: 1 ha. | D. . 
Now that the four firſt Terms as ſtated above in the order in which they ſtood for the operatic (viz. 20 : bb :: 80g : 2656.5 


dt. dwts, D. older 
may be ſo changed as to give the order in which they have aft loo! Ur. 20 * T 66 ; 2659.5] for the ſake of comparing two 


things 
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. Mes of like kinds together (namely d.wts with d. wts and pence with pence) will be demonflrated in the "or Prop. of our ir 5th Book of 


| Euclid, —Since then things of the ſame kind only can be compared together, in reſpett to exceſs or defeſt, and ſince theſe alone have any 


ratio or relation to each other, ſo that the one can be ſaid to be leſs than the other, or greater, or equal to the other, it will be neceſſary 
todefine what Quantities or  Magnitudes are of the ſame kind; or what: are 3 Quantuies, warts are of an 54665 a _"_ 


| 9 N genus. | | | 5 | 


6. WHAT ARE HOMOGEN FOUS QUANTITIES. When the leſs of two Quantities ood is hls of being ſo 
multiplied as to exceed the greater, then thoſe two are homogeneous Quantities, Thus a yard in length can be ſo multiplied as to exceed 
a mile in length, but it cannot be fo multiplied as to exceed a year in duration; becauſe a yard and a year are heterogeneous Quantities; 
therefore a yard hath a certain ratio to a mile, but it bath none to a year, For a like reaſon, lines can have no ratios to ſor faces, nor 


ſurfaces to ſolids; but liner are to be compared with lines, {ſurfaces with TIO and ſolids with ſolids. T. is Nas 45 of che 5th. 
Book of Euclid, | | 


_ 


. WHAT IS MEANT BY THE WORD PART, ax» PARTS, ab a MULTIPLE. By part is meant an aliquot 


part, or ſuch a part as being taken a certain number of even or integral times will make up the whole. Thus g is a part or an aliquot 


part of 12, in Euclid's ſenſe, becauſe 3 being taken 4 times will exactly make up 123 or in other words, 3 divides and meaſures 12 
exattly; and though 9 be a part of 12 in that ſenſe in which a part is diſtingaiſhed from the whole, yet g in Euclid's ſenſe is not a part 


but parts of 12, as being three fourth paris of it, It may now be perceived that ꝙ is an aliquant part of 12, becauſe it is altquantum 
| ſomewhat of 2, and can never, by being taken a certain number of times make up 12, It is true that 9 multiplied by 13 makes up 
12, but in this caſe the multiplicator expreſſes not even, or integral times, but a time and a fraction of a time, Aliquot is derived from 
aliquoties ſeveral times, certain times, —Hitherto we have explained the word PARTS as if they were always leſs than the whole, but 


they may be allo greater than the whole, Thus 13 may be called parts of 12, namely, ſuch parts as contain 12 one time and a frac- 
tion of a time, or 14%. So 33 may be called parts of 12, namely, ſuch containing parts as comprebend 12 twice and 1 or 4 

of it beſides, Further, 24 may be alſo called parts of 12, namely ſuch parts of 12 as make it up twice; but whenever 
the parts exacily make up the number ſpoken of any number of exact or integtal times (excluding here any fraction of 
a time) we, call ſuch parts a Multiple, or that which contains. exactly integral multiplications of a number. Thus 24 and 36 


my. be either called parts of 12, of multiples of 12; for 24 contains two. multiplications of 12, and 36 contains three 


ſuch, —To ſum up what has been ſaid, a part, in Euclid's ſenſe, is that aliquot part which meaſures the whole any number 
_ of times eren, and without a fraftion, That which | is not chus a part, m muſt be Parts of the whole; for Parts are eicher leſs 


or 
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. a 
or greater than the 8 if leſs than the whole, they muſt be parts of ſome denomination of other, and may be expreſſed by ſome proper 
Fraftion as 3, 2, 3, 2, &c, ad infinitum ; but, if the Parts be greater than the whole, they are flill parts in the ſenſe in which 
Improper fractions (which contain more than a whole) are ſaid to conſiſt of ſuch parts as their Denominator expreſſes. In this ſenſe 
we have ſaid above, that 1g was parts of 12, namely, ſuch Wer of 12 as the improper Fraction 44 expreſſes, or 1 7; and ſo alſo 
we called 3g ſuch parts of 12, as the improper fraction 3 expreſſes, or 2% — 2; and, laſtly, in this ſenſe alſo, in the proportion 
produced in Set, 5, the Antecedents are parts of their Conſequents. If the Parts contain any exact number of wholes, then 8 muy 


be called not only Parts but Mutiples, as 24 — 25 and =. 


"Vinde then if two things be compared together (as they are in a a Ratio) there can be only, from the 1 nature of things, three confidera- 
tions in the compariſon, viz. that the one of the two is leſs than the other, or greater, or equal to the other; or, in other words, that 
the one is an exact part, or parts, of the other, or equal to the other, let 1 us ſeek to hnd 1 in all Ratios, what Pat. or pores an Antecedent 


is of it's Conſeqnent. 

8, How TO FIND WHAT PART ox PARTS an ANTECEDENT | Is or IT'S CONSEQUENT. Whether an . 
dent be leſs or greater than it's Conſequent, its comparative magnitude will be found by writing thoſe two frattion-wiſe, viz, by writing 
the Antecedent as a Numerator, and the Conſequent as a Denominator. Thus in the ratio of 3: 4 I ſay that g is 2 of 4 or that the 
Numerator i is ſuch parts of it's Donominator as the total fraction expreſſes. For having written the ratio of 3: 4 froBion-wite as 4, 1 
take the two members of the Fraftion ſeperately, and conſider 3 as g Integers or Units (which it is, if taken ſeperately) and 4 a8 4 PREY 3 
then interpoſing the total frattion itſelf between thoſe ſeperate Units, I affirm, that 3 Units is 3 of 4 Units; for certainly 1 Unit! is 2 of 
4 Units; and 2 Units is 2 of 4 Units z and therefore 3 Units muſt be 4-of 4 Units.— In like manner every Numerator will ! e ſuch part 
or harts of it's 1 as the total fraction eæpreſſes. Thus in ꝶ the Nr. 12 or 12 Units is 77 of it's Dr. 8 Units; for certainly 
1 Unit is Z of 8 Units; 2 Units is 4 of 8 Units; and therefore 12 Unit muſt be 7? 2 of 8 Units; or, " bets 12 is '2 of 8, But =; 
therefore alſo 12 is 3 of 8, Laſlly, che fraction & ſhews, that the Nr. 12 Units i is 72 of it's Dr. 4 Units; for dy 1 Unit is Z 1 of | 
-f Units; 2 Units is ⁊ of 4 Units; and therefore 0 Units muſt be 12 of 4 Units; or, briefly, 12 is F of 4. But 723 wherefore the 


fration f ſhews * that 12 1s exałily 3 times 4, or is a Multiple of 4. 


Thus we have e in the Ratio of 12: 8, by writing it fraftion-wiſe, that 12 is 12 of 8, and 3 we bave expreſſed what parts 
the Antecedent is of it's Conſequent. So alſo in the Ratio of 12: 4, by writing it baden wiſe, we bave proved, that the Antecedent 


12 It it” $ Conſequent 4e 


9. Since 


es 


1 
9. Since then we can thus find out, what part or parts every Antecedent or Nr. is off it's Caen or Dr.; and ſince, if, i in two 
| Ratios, both een be N great with r to their Conſequenis, we have then a true Proportion, it We that 


TWO EQUAL: FRACTIONS MAKE A PROPORTION, 


| becauſe whawver part or parts the one Nn! is of it's Dr., if the fractions ks equal, the other Nr. is the kame part or pr 0 of i it's Dr.; 
for otherwiſe the two fractions could not expreſs the ſame 3 Thus in the two fractions and , the former =, and the latter 


alſo TD, whence the two fractions are equal, ſo that 5 is 2% (or 4) of 20, and 25 is 28 (or 4) of 100; and kovmny, we have two | 


20 Ratios ora PT, ariſing from the two equal * raflions and 155, viz. 


5 20 2: 25 100 OR, Nr + De.-:: N. Dr. 
80 alfo, from the equal Gallen 5 RY 3 we have, 1: 4: 5 20 Ei 


And, from the equal fractions 4 => 


185 we have, 1 75 4 22 9 . 


. Thus any two equal fraflions make two equi Ratios or a true Proportion; and on the other fide, if a W e be true, it Un that 
it's two equal Ratios make two equal fractions. Here then is a criterion and teſt of Proportionality in Numbers, namely, by examining 


the equality of two Ratios, and ſeeing. whether they be two equal nen is one teſt of Proporuonaluy : We thall hereaftet 
find another. : 


The 1 and Definitions prefixed. to our zih Book of Euclid will now be aby 4 000 — But 1 we proceed, it will be 
Tight to advertiſe the reader, that both Saunderſon's and Simſon's Propoſitions of Euclid are referred to in the margin of our leaf. 


Thus in our Prop. 2, page 11, it is ſignified in the margin by el. 6, Sz. 16, that the Propoſition of the elements of Euclid, which | 


correſponds to our Prop. 2, is the 16th Prop. of the bth Book of Euclid, as publiſhed by Simſon. So alſo in our Prop. 4, page 13, it 


is ſignified in the margin by el. 5. Sa. Si. 7, that the correſponding Propoſition to our Prop. 4 is the 7th Prop. of the 5th Book 


of the elements of a as W both LIP Saunderſon and Simſon.— Def. is uſed for Definition; and Cor. for * 


From this ee a Pl may be confidered as thus derived, 1 a Ps . beine in reſpef 25 Por tions or parts, the two Antecedents are 


: * lame part or parts of their Conſeguents. Fre Section 4. 
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Hrrseg ers QUANTITIES ARE EQUAL; or the one 1s s greater or leſs than the other,—See the Introduction, % 
Seck. 6. and end of Seck. 8. 15 


D E r I t 
(el. 5. Sa. Si. Def. 1.) 2; leſs quantity is a part of a greater, when the leſs (taken a certain number of times) will exallly 
: wake up the greater, Thus a foot is a part of a yard, See the Introduction, ect. 7. | ” 


fel. 8. Fa. Bi. Def. 2.) Ti. A greater quantity is a multiple of a leſs, when i it contains the leſs a certain | number of times 
| OR | exallly, Thus a yard is a multiple of a foot. Introducl. Seck. 75 


{the 5s. Ca. Si. Def. 3 . III. Ratio is the relation between two homogeneous quantities compared together. Thus 
. Euber the two firſt terms or the two laſt expreſs the relation between the other two. 
Therefore the two firſt terms are called the former Ratio; and the two laſt the latter Ratio, In each 

Ratio the ficlt Term is called Antecedent, the latter Conſequent.— reed. Set. 5 · and 6. 


el 5 Sa. Si. Def. 6. 5 ) 1. Two equal Ratios form a Proportion. — Introducl. Gal. 4. 


Note. From the fawenels of its two Ratios, a Proportion i is alſo called an dnalogy, becauſe the ſame. 
Relation is repeated, as the derivation implies, from ax again, and does ratio. 


File 5. Sa. Si. Def. 9.1- V. Three different terms may form a Proportion. Thus 2: 4-:: 4 8. Here the ſecond term is 
| called a mean Proportional between the firll and third, And as the ſucceeding terms (2, 4, 8) increaſe 
in the ſame ratio, by the ſame Multiplicator (2,) and, being read backwards, decreaſe in the ſame ratio 
by the ſame Diviſor (2,) they are called continued proportionals; becaule the ratio detween any two 
continues the ſame throughout, | . 


PROPO- 
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el. 3. Def. 20.) 
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IF two Ficken be equal, their terms will form a OP] ſo that Nr. 
Thus if 2 —= 3 (becauſe either of them = ) then 2: 
third 1s 1 the REPS fo that the two ratios (or comperitom) are equal, and therefore will form a pro- 


Portion (by Def, 4.) 


| For two egual fractions peel ie ſame thing. ' Therefore if the obe Nr. be half it's Derotilaner; 
then the other Nr. is alſo half of it's Dr.—and ſo if the Nrs. be any other part, when the fratlions are 
equal, ſuch Nrs. are  conllantly the ſame part of their Drs. 


If the firſt Nr, —it's Dr.; then alſo the ſecond Nr. = it's De. Thus 4 + =} 2 (for ber = 4951 in which 
If the firſt Nr. be greater than it's Dr, then alſo the ſecond Nr, is greater than 
12: 6, Thus (if the fractions be equal) the firſt 
Antecedent cannot be 1 eſs than, equal to, or 3 than it's Conſequent, but at the ſame time the 

ſecond Antecedent will in like manner be 4% than, equal to, or greater than it's Conſequent. There- 


caſe 4: 4: 


it's Dr. 


3. 
Thus r = , (for both = 2) and 10:5 : 


I —. Introdult Sell 9. 


or the belt 3 is to the ſecond, as the third lo the fourth, 


Cor. $58 proportion forms two. equal fraftions; as * a. 


PROPOSITION 1 


If fs quantities be ee 4 the product of the extremes will equal the produt of te means? 
that is if a | 


For Gnce 


the fiſt faden by d and the ſecond by , we have © 
by 5d, we have ad c. 


. 
3 2 #::* 


c 2 


d, then hall ad= bc 


Cx 4 (by ſup, ); therefure (by Pr. 


r 14 2 
. — . 
2 . ˙ „. 
* E: 
. F | 1 


3: 6, or the firſt is to the ſecond, as the 


fore, in each of che caſes above - ſlated, the two Ratios (or compariſons) e . and are 


exactly alike; conſequently (by Def. 4) they form a proportion, - THO: 7 72 7 


1 5 


Cor. 1 * 22 ＋ whence is the 


= =; and * muliiphying. theſe. laft fraftions 
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6 : d, then — = 
5 b 


. Dr.: > * Nr.: . Dr. 
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| Cor, 1,— Rule Dire, 
If nx 0=4 x3: 
Then 5 * 


Rule Inverſe. | 

:: 6 and the 

three firſt Numbers be 
ſlated, 3, 4, 2, then, 


28 before, 6==— 


If 2:4: 


Fel. 6. Si. 16.) 
4X3 then making 
, and 6 extremes, we 00 —- 
| 3:6. Alſo 2: 3 
| yy $5533 2. Alſo6 : "4 ok ry 


If -2:56 = 


4: 


Cor. 2. Cel. 5. Sa. Si. 9.) 

Firſt, if 12: 6:: g & 46 

then t | 
Secondly, 


4X3 


8 


——— 


Dee a 


[a+] 


Cor. 1, Hence you way demonſtrate tis Rule of Three, which conſiſts i in Gnding a 85 pro- 


ä portional; for ſince ad = bc, divide both ſides of the Equation by a, and you have d= , which | 


is as much as to ſay, that if three Numbers, a, 6, c, be given, a fourth proportional d may be 1 
by multiplying the ſecond and third Numbers together, and dividing the product by the firſt, 


In the Rule of Three Inverſe, which alſo conſiſls in finding a fourth proportional, the right order of 
the three firſt of the four proportionals, a, b, c, d, is inverted for the purpoſes of the operation, ſo that 


- theſe three terms when ſtated for the operation, become c, b, A; whereby a, though really the firſt term in 
the true proportion, becomes the third term as flated for the operation. Thus a, the firſt in the true Pro- 


portion, is flill as before, the dividing Number, and d is ſtill found as before, by dividing bc by —_ 
in reſpect of the true proportion; but in reſpe& of the order in which @ ſtands for the operation 


c, b, a] a is the third Term, and 5, c, are the ſecond and firft; therefore, in reference to this ſlate- 


ment, d is found by dividing the ſecond and firſt Terms by the Third,—Thus the terms of the true 


Proportion are inverted only in their ſtatement for the operation and therefore ſuch llatement muſt 


be inverted or read backwards to form a true proportion. 


Cor. 2. If two quantities a and þ have both the ſame ratio to any hind as c; or if c hath the Gamer ra- 


io to both a and 6; in either of theſe caſes a and 6 mult be equal to each other. 


Firfl, ſince a: c:: b : c (by ſup. ); therefore « ac —bc (by Prop. 2); and dividing both lides by c, 


we have 4 = b. 


Secondly, ifc:a::c:6 Ji a=b. "Far (by Prop. 2) c cb = of whence b=a. N 
PROP 0 1 11 0 N. I. ——f This Prop. is the Converſe * of Prod: 4.1 


If the produtt of two quantities on one fide of an equation be equal to the product of two quantities on 


the other ; ſuch an equation may be reſolved into a proportion, viz. by making the two quantities 


on either ſide the extremes, and thoſe on the other fide the middle terms: that 1s it ad= 8 
then a: :: c: d. „ | pb 
* The converſe of a Propoſition proves that which was before ſuppoſed. Thus _ Caſe, quaſi convertitur, is as it | 


were turned about and changed; for a former Suppofi tion is turned into a Prog. EG 2 2 and Fre. 37 are the Conyerſe of 
each other, | 5 
For 


tn 


Again by making 4and z extremes, For, if d be not in proportion, let e. Then ſince (by ſup.) a: 5 5 1 c: e, this e mult be either 


we have 4: 2 :: 6: 3. Alſo OR ay 
Pe ET 3: Alf beginning greater or leſs than d. But it may be proved equal to it, For a: £4 22 6 % ſup. ); therefore, 


With 3, 3, : 2::6: 4. And ae = bc (by Prop. 2.) = ad (by ſup.) therefore ae ad; and dividing both. ſides by a, e d. 
3:6: PA * Therefore whatever be the — quantity (as e) 1 in ul proportion, ſuch quantity muſt equal the 
i yen quantity d. | 2 


Cor. 1,——/el. 6. Si. 17.) Cor. 1. If the two middle terms. are alike, (ſee our Def. 5) hat i ie, if a: +: : c, then ie 
If 2: 4 4 8 2M x.c=b x by that is, the produtt of the extremes is equal to the ſquare of the 7 and converſely, 
then 2 x 8 __ „„ if ac MY then 1 is a :b 1 5 c, [and conſequently by Cor, 1. of Prop. 1. 5 = 

5 Note. Prop. 1. exhibits one criterion of proport 'onality, viz. if four EG make two equal Frac- 


| tions, then have we four Quantities in a true proportion, —Prop. 2 and g exhibit another and a new crite- 


rion of proportionality, viz. if 1 in four Quantities the multiplication of extremes and means is equal, then 


* 
do thoſe four Quantities make a true Porportion,—Hereaſter we may take either equation, viz, 3 


or a K d b ic for the mark of proportionality; one equation imply ing the other. — By the help of 
| theſe two teſts, which will conſtantly be referred to, we : ſhall demonitrate all the Eg Propoſuions, 5 


concerning che Properties of Proportionality, 


dl s. ba, Sic 7.) . D R OP OS ITI ON IV. 


If two equal quantities @ and þ be compared with a third as 0 * ſay then, that boch a and 6 will 
1 iſ, L. N A have the ſame ratio to c; and vice verſa, that © will have the ſame ratio both to 4 and 6. 


N Firſt, if 4b, take any quantity c; then a < 4 Fro For Gince = ; (by wp) div 4 be Fm 


a 3 | 
: ides by £ whence 75 = therefore (by Pr, 5 „ * 
Secondly, if 4 =4, then 22 1 | . if a=b, then c will have the ſame ratio to them boch, ſo that c: a :: c: 5. For ſince 
and 1: 4 :: 1: 4 42 b, make them both Drs. with the ſame Nr. c. Then ſince — 2 == > becauſe both Nrs..and Drs. ate 
equal, therefore c; 4 ::c; (by Pr. 1) „„ „% os . 
„„ We 6 . | | PROP O- 


— 


: ws " > 2. * Aa : 8 — - 
_” ”— 82 * 2 *. 
- \ 2 > 3 0 y. y pita. * "Py 4 ** 
"ey Bree eee Sony F N _— Ge e * I 
: whe "x a : 7 . 2 A wy | G ; 
©" 4 4 —_—_ d be " a * K 
TY AA ͤ "> & I . ä R ö ” e 1 
2 1 * F nam Ian Bo, is . ed wo Ha Lt I,” * 3 
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| l by _ 
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'S- 8 rt En 
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Cel. 5. Sa. 4. Cor.) 


Cel. 8. Si. Prop. B. p. 1210 


Ha: 4: 3: 6 
then 4: 2 2 6 3 
| invertendo 


fel. 5. Fa. Si. 16. 
„e 6.5 12 2 6 
then 10: 12 :: 


Fel. 6. Sa. 17. 
If ro: 5 :: 12 : 6 
then dividendo 
5 6 


r 


. 


5 alternando or r permutando 


:; 12 6:6 


„„ 
PROPOSITION v. 
If four \ Rs be proportionable ; ; they will alſo be , proportiorable as if a: 6: 21 c Pl 


then b : + a4: 


For ſince a: 5: 


c.—See el. 5. Sa. Si, Def. 14. 895 

:c:d (by A ); therefore b XC SMN d (by Pr, 2); whence * Pr. 3) making 

b and c extremes, we have a:: d F c. | 
PROPOSITION VL 


If four homogenzous yn be proportionable, they will alſo be alternately . 3 as if N 
: d, then @: C: 6: d.— See el, 5. Sa. Si. Def. 13. 


41 d (by ſup.); therefore (by Pr, 2) ad=cb; 3 20 4 C: 5: 4 


For ſince #3 b:: 


To eiae the 5 of the four Ouantities taken ahernaely by our criterion of option, 


| namely, „by dividing the 1ſt, by the 2d,, or by finding what part or parts the 1ſt. is of the 2d.,-to do this, ob- 


ſerve that the 1ſt. and gd. and 2d, af 4'h. muſt be of the ſame kind; for otherwiſe, after alternation, 


che firſt cannot be ſaid to be any part (or parts) of the ſecond, and ſo our citerion would not be 
applicable. Abſtract Numbers or collections of Units are all of the ame kind, and therefore no re- 


ſtriction is required for them as flated in the margin of our page, for here no name is given to the | 


terms of the Proportion beyond that of Units : but if we look into the Queſtions of the Rule of Three, 


ard if we would, as we do there, compare two things of a certain name or kind, with two other 


things of a different kind, and fo give expreſſions to the two compariſons or the two Ratios of the 


proportion, then the terms of the former Ratio muſt be of the Jame kind, and ſuch alſo muſt be 
the terms of the latter Ratio,—Sec Introdutt, Sect, | "ta 
F307 08 1 T 1.0:N-: v1 


If four quantities be proportiona le, the exceſs of the firſt above the ſecond i is to the ſecond as the exceſs | 
of the therd above the fourth is to the OR us if a: 6: :C; A then @—b:b: 1 W 
See el. 5. Sa. Si. Def, 16. 77 rag or ito 


For r by the nature of Algebraic multiplication a — 7 X 4 = 4d 34 


But tl 0 1 6d 
Alſo, for the lame reaſon, 4 =D mercy e "1 ut thele latter ſides are 


equal 


0 ” 
Wn Bt Wes brag « at 95% © 2 - 2 * 2 — bs I AR . 7 : 
* i,j nn tus 5 e 8 * * 1 re _ OI 
$944 n . 4 4 — os 7 — os 855 * 
_ 1 . X - ** "Ty * n x 1 


"I 


[ 1 8 * | g 
| equal to one another; for ſince (by ſap.) 4a : 0 11 C : d, cherefore (by Pr. 2) ad le. Heace 
che two former ſides are equal, viz. a—bxd=byxT<d, whence (Pr, 3) a—b: b:: c—d: d. 


. | So alſo the firſt is to the exceſs of the ſecond above the firſt ; as the third i is to the excels of the e fourth 
If 2: 6 * 9 above the third ; as if a: 2 43 d, then a: :b—a: Cid C | 
then dividendo cer GX e 8f 
2: 6— 2 3 9—3 arge. ITE SED g) a: ba: ic: 62 4c. 
. „ r r en VII. 

If 2: 4: 3 6 If four quantities be proportionable, the firſt is to the ſum of the fort and ſecond : as the third is to 
then componendo the ſum of the third and fourth : thus if 4: 5 :: c: d, then a:@a+b::ic:c + d. 
224423346 Fer s d n adt | 
| | | AE gesg fieses, 3) a: a+6:: c:c 124 


Further, invertendo (Pr. 5) we have a ＋ 6: 4: 4 dc. 


+ cis ae 5. Sa. Si. 18.) Again, if 4: 5:1 C: d, then 42 0 61 1 1 4.—See el. 5. Sa. Si. Def. 15; 


For Fu dated 
then omponendo zr, 3 
nd d, whence Pr. g) a 376: Fo 4: | 
2 +4:4:g+6:6 ST YT Ts = oo. ap ba (kr. s) bebe 
Further, invertendo (Pr. 5 we have h: 4 ＋ :: 4: c + d, 
(el. 5, Sa. 19. Scholium) P R O P 0 8 1 T 1. IX. 

Cel. 5. Si. Prop. E. page 136. If ſour quantities be proportionable, the firſt is to the exceſs of the firſt above the frond; as 4s third 
e is to the exceſs of the third above the fourth, Thus if 4: 6 :: c d, hen 4:4 U cd. See el. 6. 
chen convertendo Sa. Si. Def. 17. %%% wow s 8 

10 · 10 5 :: 12: 12 — 6 For aXc—d=ac—ad 


1 „ rbenber a N c —d=a Pn 19 c; whence (Pr. 3 1} 03 89m 01: Conn 


PROPO. 


101 


 {Saunderſon' 5 12thh, page 95. * * R 0 p O 8 1 T 1 O N X. L This Banditen t 14 var iu ; Euclid, but tr is uſeful]. 
If 10 : 6 1 1 [Ik four quantities be proportionable, the ſam of the firſt and ſecond is to their difference, as the 
11 then miſcendo terminos 05 of the third and fourth is to their difference. „ 
„ 10+5:10-5: 12 +6:12-6 Thus if 2: 6::c:d, chen a+b:ia—b:: 44: 0d. 
$i] } Fr | Fora+3xT=d=ac—ad +bc—bd=(Pr.2.)ac—bd} 
: 18 | Therefore 
. = Fg - Alſo a - Nd ac T ad- de (Pr. 2.) 40 —bd 


@+bx7=d=a=bXc+< 4 GOES Es eh Pr. 5 


| 1 6: Fg 20 * two ratios bs . to a third, FRO wat be 3 to one | another: as if a : 6 „ 
E::3 d :: e A dhen 4: bite: F (Det. 4.) | 5 | 
For, ſince : b::c:d (by ſup.) therefore 77 U Cor. 1, Pr. 1.) 


ex &qualitate rationts interpofue, 


Allo, ſince c: 4:: 1 7 (by ſup.) therefore 7 == — (by Cor. Ls Pr.1.) ) N 


el. 5. Sa. Si. 12.) : PROP o 8 1 1 1 N 3 
1 a | Adduion of equal ratios, If there be any number of equal ratios, as one of the antecedents | is to it's s conſequent, fo i is s the 
1 N 3: 4 „ ſum of all the antecedents to the ſum of all the conſequents. | | 
f ; and g : s- as Thus, if a: b:: c: d:: e:, hen a +c +e:6+d+f0:6, | 
=" . | Then 243: 446 10: 20 For a 7 c a TC Te e X 2 =ab+bc + be / But theſe latter ſides are equal, becauſe ſince (by ſup. . 
| | } , Allo +04] xa=ab+ad+of therefore (Pr. 2.) ad = bc, Allo af=be, for 
* 0 | Equal ratios may be alſo ab Hab. ſince (by ſup.) a:b:: : (c d ::) e: . therefore 


ed; as appears from the ſame (by Prop. 11.) 4: 311 0 5 whence (Pr, 2, ) «fm be, Hence a + C Te e * 2 = 6 + d + X 85 


= proceſs of de monſtacion by uſing 


wag = WR wWuerefore ee ine 5. 
PROP O- 


„ 


fel. 5. Sa. Si. 22.) PROPOSITION X11), cee el. 5, Sa. Si, Def. 18, 19. 


= Ex equalitate rationum ordinate, 
ag 2 æguo ordinate, If chere be any number of quantities in one ſeries, and as many in another, which being taken 
or ex «quali, (viz, two and two of each ſeries) in order are proportionals, then the extremes of one ſeries ſhall make 


If 10, 20, 40 be one ſeries 
and 12, 24, 48 be 1 ſeries a eee with the extremes of the other. Thus if a, 5, c be one 5 If : 6 d: e and S c 


| — = a 8 2 1 40 and d, e, f another ſeries \ 
Then, drawing a line through 20 Pa foo nk. 
een Ae beten pay For foes a:b::d:e (by ſup. ) cherefore alt. (Pr. 6) a: d:: 0: e } whence (Pr. 11) a: LE 1 
to intimate that they are ex- Alſo ſince (by ſup.) 5: c:: , therefore (alt, (Pr. 6) b : : e: „ and alt. (Pr. 6) 4 * 
pPunged, we have | | 
1034012: a=: This Propoſition often appears in the following form, or in two Proportions, in which one ſeries 
1 9 a, b, Cy is found 1 in the two former Ratios, and the other ſeries a, b ht is found i in the two latter RY Viz, 
ich 5 28 | 4 d: 7 | 7 
Bc :e F. 


Two ſuch Proportions, therefore, in which the ſame Quantities are antecedents in one Proportion and 
Conſequents i in the other, exhibit a caſe of this Propoſition ; and the proportional extremes in the twa 


former and two latter Ratios may be had by ſtriking out thoſe Quantities which are both Antecedents and 
Conſequents, Thus by llriking out þ, 5, and e, e, we have the Proportion already demonlirated, viz. 
FL ig = F. his Caſe will be found an inference from the demonſlration above. 


| 3 F | 
IC The demonſlration of this Propoſition may be extended to as many terms as we pleaſe. 


Loet a, 6, c, x, be one ſeries 
and d, e, J. 7. be another ſeries 


the two contiguous and correſponding terms of the other ſeries, in 
an orderly manner, then alſo ſhallitbe a: x :: d: 


ob 7 o let che two ſcrieſes of four terms be conſidered as only of three terms each, viz. 
: 
. | | | | a; b, 7 
e We | | — 03 ©; "Bt by the firſt caſe of 
- IS | | 85 2 5 this Propoſition, «tc : d: /; and ſince in the two Serieſes of 


four Terms, it 1 is, by ſuppoſition, E's 22 F 7 : Y, we have now two Proportions 1 in ths 


_ 5 | 55 form above-ſtated; whence (by this . . : 


then ſhall it be @ : c: 4 


and let the two contignons terms of one ſeries be in proportion with 


Caſe 2d. Ibis ſecond Caſe often appears in the following form, in which the three former Ratios make one 
If 10, 20, 40, 80, one ſeries ſeries of four Quantities, and the three latter Ratios make another ſeries of four Quantities. 
and 12, 24, 48, 96, another ſeries . „ 6 „5 55 
VVV 5 e 5 c :: e : fOwherefore, by the demonſtration 
10: 20 :: 12 24 „ | | „ „ „ F4IF | . 
20 : 40 :: 24: 48 . Fs — — — 
V | of this Caſe 2, a: * 3: d: | 
then ſhall it be | "Nam: As the number of Quantities has been increaſed from three to four in each ſeries, fo, by 
0.:.80 :; 11 2.96 os the {ame mode of demonſtration, it may be increnied. from four to hve 1 in each ſeries, and ſo on, 


Ex quo, ad infinitum. 


3128 „ PRO p 0 8 iT 1 ON XIV. Ste el 5, Sa. K. Def. 20, 
2 a (el. 5. Sa. Si. 23.) If Ker be two ſerieſes (as in the laſt Prop.) of equal ratios, which being taken (two and two of each | 


Ilaordinate Proportion. ſeries) not in the ſame order, are proportionals, then alſo the extremes of one ſeries ſhall make a pro- 
If 10, 20, 5 be one ſeries | | ; LY | V | 


\ and 8, 2, 4 de another ſeries portion withghe extremes of the other. 

9 n N | 3 a | * 5 

4 die 20 3 1 8 12 n Fe 26.008 m ; "wy. 9 ks 4. then ſhall it be a: :: d: / 

L thon expunging 20 & 20, and 2 & 2, WR and d, ef another ſeries ) and : c:: d: : 1 | 8 

1 we have 10 5 : 8 4 Por ſince a: b:: by C fore (by Pr. 2) af =be | 

be | Ex Aquo perturbate. Oy 2 . Len, * ) f= de ede and (by Pr 3)a: curd; # 
1 | | Allo lince 6 c:: d: e (by ſup.) therefore (by Pr. 2) c d =be 


= | The demonſtration of this Propoſition may be extended to as many terms as we pleaſe. 
2 and let chere be an equality of all the ratios of one ſerie es to all 


7 : thoſe in the other, but in a W manner, Viz. 
Tet a. b, c, x be one ſeries 


| Let a: 6 y 
ad d, e, /, be another wy | 5 19 ene ifh then ball; it be- 


5 
4 * * OO, 


Fot 


and c: „ :: d: e 


J- 


[1 


or” 


ſt. FF . 
I-25 ·˙⸗ů 1 3-4 and there ben ; and'6 
the: „ 5 
and if 5 3 AD Gy 
e © . ” * 
| ” then 1 and 5: 2 ::3andb: 4 
A. at Mi 247 | $54 


9. 
and 4 1 2 ::6 : | 555 | 
Then 4 + +. 229 ＋ 623 For ſince (by ſup.) 4: b :: c: d, W (Pr. 2) ad —=bc 


("9 ] 

For let the two ſerieſes of pt terms as above be conſidered as s conſiſting of only three terms 
each, viz, a, b, c } and let a: 5 555 * 
and e, F 5 and þ : e FJ 

| a * 133 (Pr. 2) ay =ce yoo ay=xd and leeren 


then by che firſt caſe of this Propoſition 


Alſo by the ſup. c: & :: 475 e whence (Pr. 2) d =ce (by Pr. 5 a: * * &=9 
Caſe 24, This ſecond Caſe may alſo appear in the following form, in which the three fence Ratios make 
if = 7 4 - thr fries one ſeries of four Quantities, and the three latter Ratios make another ſeries of four Quantities, 
dna it e E „ Ä b 
1 e eee 
VV 1 „ 4 £ | TY 
N ego * before i in Prop. 135 4 SE bt | 4 * 5 8 


Ex æquo perturbate. 5 
NT TS Note. As each ſeries has been increaſed from three Quantities to four, fo may an increaſe be 


made from four to five, and ſo on, ad infinitum. 


720703771 O xv. 


If 6:: 


3 55 and e: 6: . 1105 hall 6 +4: * f d 
3 ) whence ad +ed =bc +bf 


Allo ſince (by ſup.) e: 6 :: f: d, therefore (Pr, 2) ed =5b/(_ or a Te e d =c ＋ * A3 and 
| Es bs conſequently (Pr, 3) a+e:b:: c+/f d 


PROPO- 


el 5. Sa. Fi. 15. 7) 
i —Equimultiples 
2 4: 2 & 10: 4 & 10 


2dly.—Equidiviſibles 


Fel. 5. Sa. Si. Def. 5) 
Antecedents; 

e "Of | muttplie alike 
Conſequents : 
ift—If2:4: 3 . 
then 2 Xx 8: 4: 3 * 826 
Or 2: 4 5: 3 6 e 3 


2dly. Aatecedents) 


or ( divided alike 
Za, Confequents 
If 16: 2: 24 3 
then P : 2 ry " 
Or if a: 20 3 30 
men 2 ; 3 x 


55 20 
PROPOSITION 


XVI. 


Fl Parts have the ſame ratio to one another, which their eie have. Thus let a and þ be 


any two homogeneous quantities, whereof ac, bc ate OR TR then ac: be :: 4: 5 


For acxb=(acd) =bex«z whence (Pr.; 3) ac: Ic :: 4: 3 b 


2dly, Quantities have the ſame ratio to one another, which their pur have: Thus let a ad 3 


be * two homogenous quantities, and let ie parts of theſe be taken, — * =; den —＋ 1:4: 5 
| Ons © 5 TD 
For + 7 * 32 (2) =—=X a; whence (Pr, 3) > 15 2:4 3 
*roros 1T:10N; XVII. 


If four quantities be proportionals, then the firſt and third, the ſecond and foarth; may be oqually mul- 
tiplied or equally divided. Thus if a : :: c: d, then ae: b:: ce: d, allo a : be : 2 ; de. 


Again — 6 2 d, allo a 1 5 


e e . 
55 Since a : b :: c 4 (by ſup.) therefore (Pr, 2) a9 bc; wherefore 1 e Or 
ae * d ce Ora 0 de be X c; from which laſt two Equations we have r. 3) ae: b : cet 6 


Anda: be : c: de 
be 


 edly, Since (by ſup, and Pr. 2) ad = be, therefore = => ; Or xd=b x hs 
a X - _— . * c; from which laſt two equations h 8 $1 5 : d Anda: 2 40 c: - 
Cor. 1. The firſt and ſecond ; the third and fourth may be equally multiplied « or divided, (Alt. 


5 Pr. 6.) | 
PR O07 051T 10:»-xviil. 
Any Proportions may be multiplied or divided 7 one nee, Thus if « 4: b:: cid and e: / :: 3:1 


then either ac: 5 + TX dh, Or — iſt Since 


As 
1 


LE 


Co 


r 


i, 


5 


ce 


and 12, 24, 48 be _— ſeries a proportion with the extremes of the other. Thus if a, 6, c be one ſeries 2 In e i ef 


7 E „ 
(il 5. Sa. Si. 22.) _ __PROPOSITION XII. See el. 5, Sa. Si. Def. 18, 19. 


Ex equalitate rationum ordinate, | 5 - | | 1 | : 
* quo ordinate, If there be any number. of quantities in one ſeries, and as many in another, which being taken 


or ex æquali. 


*u6 av wh 26 be and (orien (viz, two and two of each ſeries) in order are proportionals, then the extremes of one ſeries ſhall _ 
y | 


1 uh ; ES 3 a and d, e,, another ſeries then ſhall it be 2: c: Py 55 


They doing ln ke, ben ne 6:24: (by dr) deb ah. dr. c 6: 4 120 whence (Pr(14) ane 
| to intimate that they are ex. Alſo ſince (by ſup.)b:c::e:f therefore (alt, (Pr. 6)6:e::c Y and alt, (Pr, 2 4 c:35 bp * 
punged, we have | 
10: 40 :: 12: 48 This Propoſition often appears in the following form, or in two Proportions, i in which one ſeries 
e 8 a, b, c, is found 1 in the two former Ratios, and the other ſeries d, * hs is ound 1 in the two latter Ratio, viz. 
a * 4 | 
„ F-- | 
| Two ſuch Proportions, therefore, in which the ſame Quantities are antecedents i in one e and 
l Conſequents in the other, exhibit a caſe of this Propoſition; and the proportional extremes in the two 
former and two latter Ratios may be had by ſtriking out thoſe Quantities which are both Antecedents and 

Conſequents. Thus by ſtriking out &, 6, and e, e, we have the Proportion already demonſtrated, viz. 

a:c: d: . — This Caſe will be found an inference from the demonſlration above. 


The demonſtration of this Propoſition may be extended to as many terms as we pleaſe. : 4 
| and let the two contiguous terms of one ſeries be in proportion with —_ 
Let 4, ö, c, x, be one ſeries } 


. the two contiguous and correſponding terms of the other ſeries, in 
| 9 , % hn forme an orderly manner, then alſo ſhall it be a : x :: d: 5 


Fo or let the two ſerieſes of four terms be conſidered as only of three terms each, viz. 


SO Eden by he fil cal af; 
and 4 % {ben by the rſt caſe © 


this Propoſition, a: c:: d: f; and ſince in the two Serieſes of 
bour Terms, it is, by ſuppolition, 7-4-5: : 7. we have now two Foporuons.1 in the | 


- hes above-ſtated whence 2 this Pr.) a a: xi d: . ENS 
"his 


5 18 „ 


| Caſe 24, "This fecond Caſe often appears in the following 18 in which the three former Ratios make © one 
If 10, 20, 40, $0, one ſeries ſeries of four Quantities, and the three latter Ratios make ànother ſeries of four Quantities. 
und 12, 24, 48, 96, another ſeries _ | "VE BESS 
and if CR :e h wherefore, by the demovſtration. 
$5 - $0 #8 < uq.- | VVV 
20 : 40 :: 24: 48 5 | i — 
40: 80 :: 48: 96 N 5 of this Caſe "2 73479): 
then ſhall tbe Note. As the number of Quantities has been increaſed from three to four i in each ſeries, ſo, by 
o: 80 :: 12:96 the fame mode of demonRrapen, rt * be increaſed from four to five in each ſeries, and ſo on, 


Ex Aus. ad infenitum. 
PROPOSITION XIV. | Cee el 5, Sa. Si. Def. 20. 


If there be two ſerieſes (as in the laſt Prop. ) of equal ratios, which being taken (two and two of each 
_ Tnordinate Proportion. ſeries) not in the ſame order, are proportionais, then alſo the extremes of one e ſeries ſhall make a pro- 
Ji 10, 20, 5 be one ſeries - 
and 8. 2, 4 de another ſeries portion with the extremes of the other. 


Cel. 5. Sa. Si. 23.) 


CCC | Th : 5 = N 
| 5 us if a, b, c be one ſeries Ifa:b:: 8 
alſo 20: 5 :: 8: 2 | ö ; 3 7. then ſhall it be a 7 03:F 
then expunging 20 & 20, and 2&2, _ and d, e, f another ſeries J and b.: c :: d : 5 Eo 


we have 10 5: Þ 7-4 For ſince a:b::e: F Aby ſup.) therefore (by Pr. 2) af = be 


Ks e eee, hence af cd, and (by Pr 3) 4: e 10 4. 
l eie be. Allo fince ö: c:: d:: e (by ſup.) therefore (by Pr. 2 8 e 


% -S1 
Tne emonſlration of this Propoſition may be extended to as many terms as we dents; 


J and let there be an equality of all the ratios of one ſeries to all 
| thoſe | in the other, but in a Swe manner, Viz, 4 


Let a, 6, c. x be one ſeries K 
/ 81 | . C 2 s GN FP | rf: * then all hs: 
and ©, E, 7, „ e ano er erics | | | ape þ : do 2 * 1 FO 
T | VMA 
| ande: K;: 4 5 | 4 :) 


| For 


. 


1 


Fe or let the two ſeriele⸗ of four terms as above de conſidered as confiſting of only three terms 


each, Viz, a, b,c þ and let a : 5 nf: 97 then by the firſt caſe of this Propoſition 


and 65 J. and : n 
| a: c :: e: y whence (Pr. 2) ay ce wherefore 47 xd and conſequently 
Alſo by the ſup. c: X : d: e whence (Pr, . (by Pr. 3) 4 : * 1 diy 
Caſe 2d. | This ſecond Caſe may alſo appear in the following form, in which the three former Ratios make | 
If 10, 20, 5, 1 one ſeries | one ſeries of four Quantities, and the three latter Ratios make another ſeries of four Quantities, | 
40, 8, 2, 4 another ſeries | h 
and if 8 „„ 95 9” 79 | 
10.2 20 12 5 2 4 | | 1 | | 6 x. 633 8-3 ＋ | wherefore as 
WH 8: 2 | | | WE SR 4 „„ „ 
8 40: 8 57 . 5 | 8 0 
ON 8 bern 2 before in Prop. 13, „* +3: 


Ex e7u0 perturbate. 
8 7 p 4 Note. As each 7 NEAR ok been a "Ne dice Quantities to "foe; b may an increaſe be 


made from four to five, and ſo on, ad inſinitum. 


FR O r O 8 r 1 % XV, 


„ N th. a . N 
Ii „ 3 1 ag there be 3 5 and 6 
th, a d. | th. | th. ; 


VV 


„„ th. th. 


E 
= = 
— = 


: 1 then 9 2 3 and 6; 4 
Cel 3, * . If 4: b:: | 
WHE:cang:y — ITY if 4. de ſhall a + e : 122 4% d4 


1 - 5 , A * n l pers 
. " 4 2 F n 
77. ² - rp us A = 32 * * N * * ag. n * c BIOTIN 4 1 
* — AY * 3 eee. : 3 * | . 7 ny er SIR; "+ . : Y IIs OE W n 8 * bt FR WIA 
r 8 * * n 1 2 FF 2 2 x * 
/ ” of J + _ mn wy — * n 4 we 8 << 1 9 

* = 
p, 7 — 9 f 


ne 4 6: 3 h ad 3 5 
then 6s. 3 For fince (by ſup.) a: b rt c: 4, therefore (Pr. 2) ad =be, ence ad + ed =bc +bF 


Allo ſince (by ſup.) e555; 7: d, therefore (Pr. 2) ed =bf(_ of a+ X d e c+# * 6; and | 
„ 85 Ps conſequently (Pr. 3) a Te: :: cf: d 


p R OP O- 


5 5 1 20 ] 
rel F. Sa. Si. 16. Pn r ren . 


1. Equimultiples | 1 Parts have the ſame ratio to one another, WET their equimultiples have. Thus let 2 and 1 be 
2: 4 :: 2 K 10: 4 10 any two homogeneous quantities, whereof ac, bc are equimultiples, then ac : be 1 
e „ For ecxb=(acb)=bcxa; whence (Pr. 3) ac : be : 4 1 6 
2dly,—Equidiviſibles | 2dly. Quantities have the ſame ratio to one another, which their Equidivifibles have. Thus let a and 
8 be any two e 1 1 8 5 and let like parts of theſe be hen, oP LY then — 4. 7 24: 5 i 
200 ; 400 :: OS, For. T X b= = =(4)=3 == * a; | whence (Pr. 3) 4 TET 1 4: 5 | 
,, 3zITEO N. XVII. 
e Eo If four quantities be proportionals, then the firſt and third, the frond ad IN may be att ak 
: Ceed F On ns tiplied or equally divided, Thus if a : 6 :: c: d, then ae: 6: ce: : d, alſo a: Be :: c: 40. 
1ſt—If 2: 4: 3 6 Again 3 3 4 ale | 7 SY 
then 2x 8:4 . 85 9 5 "0 
Ora:4X5::3:6X5 iſt, Since a : b :: c d (by ſup.) FIG Tal (Pr. 2) ad = bc; VE? ha ad X e=bc Xx e Or 


ae de Or « x de S be x c; from which laſt two Equations we have (Pr. 3) ae:6::ce:d 
Anda: HIST {RL | 85 


apy —ũ ee alike 2dly. Since (by ſup. and Pr. 2) ad bc, therefore 2 — Ld 


* „* 


or ; Or 


N | - Fo 1 85 : a 
VJ === 8 + . 4 
ben : 2 1: 2 3 5 N n= 5 * cz from which laſt two equations (Pr, 30 4 6 wy 4 And at ＋ * ; 
Orif 2 20: 3: 30 0 F 
then 23 . 3 or. 1. The firſt and ſecond ; the third and fourth may be * y mu iplied 0 or divided (Al 


* Fr. 6.) 


)))) XVIII. ; 
Any Proportions may be multiplied or divided by one another, Thus if a: buc: dunde: fir 


then either ae: bf x; 06 4% + og - 


8 IN 


1 
e . 


- ſt b Lincs: 


r 


ts 


ce 


then 08 4X 4: IRE) 6X6 


( 22 } 


Fist Part of Prop. 13. 5 t 
Proportions 17 e 1, Sivee NES IFTL 1 (by fp ); therefor a cor, YE 7 4 c equal fractions feed are by their 
5 n es 5 Nature reducible to the ſame frac- 
1 2 n 316. | and ſince e: :: 6. :h (by ſup. * therefore (Pr. 1, cor, 1.) rl: | tion) we ſtill have an equation, "0 
and 15: 5 i112: 4 | 5 . 2 2 XS: ==> x£ O 
6X 1g 4X5: 3 6X4 „ 2 


rage N Ix ; deren 
bee I) ae: bf :: cg: : db, 


1 Part of Prop. 18. | 
enen * by one Seer, 


20120: „ 24. ſup). Alſo eh = fg (Pr. 2.) at e fi: g : h (by ſup. ); conſequently | 
and 2: 4: 3 2 K 4. bxc 2 * 3 25 E W > 
then TY 7 55 5 ET a TY 7m * Ft FX = Or otherwiſe rs TY Fre whence (Pr, g. Ji; T *. - 
Ee {el. 6, Si. 22. Cor. 1. If four quantities be pd 75 alſo are their Squares, Ca &c. by the 
Cor. 1. F . " : & firſt part of this Prop, For ſince 4: 6 :: c: d (by ſup.) therefore aa : b :: cc: dd (by this 


Prop.); and theſe laſt being Proportionals, ſo alſo are aa * 4 bbXb :: cc XC: dd x d, becauſe 
they are nes os by a e . | | PF 


„Fe 8, . % Cor. 2. If Squares, Cubes, Ec. be proportionals, theo alſo are their roots, by the ſecond part of 
rb . 4 y 55 3 5 this Prop. Or if aa: bb :: cc: dd, then (Pr. 2.) aa & dd bb cc. But Vaa X dd = 4/0b x cc, that 
EE. I GO | g 


is ad = bc, whence (Pr. g.) a: b: 4 0 „ alſo of Cubes, &c. 


Cor. 3. If, in a vines, one of the Ratios, or both, confi of fraQtions, then the numerators of 
theſe fraftions may be exchanged for terms that are in the lame Ratio with them, and fo alſo may the 
Denominators be enchanged. - 


| THY 
Firſt, the Denominators remaining, the numerators may be changed, Thus l 77 : > 2 75 and 
| 5 4 * n, then ſhall it be — 79 1 


4 Whenee, muhiplying heck” ſides 17 


But FR hier Fes are equal, for ad = 1 (Pr, 2, ) bake: a : 2 TTY coy 


Vor. 3. 


Cor. 3. 


Fil 


Second! 5. 


— 
8 
my 2 
S 
22 
Q 


: 4 by fp. 
oma is 5 ＋ An ß „„ „ enn the ſame ratio 3 
rr. ” 4 Wherefore (Pr. 11.) the two former 
By the 2d part of Pr, 18 -: = :: = i: | 
V P | „ g 5 3 Ratios of theſe two Proportions make 
| * . 1 „ an Analo - whence | 
But by ſup. g C F 32 7 7 7 853 
it follows that — : - 7 : Be 
oe Es 
| | | © | - | „ | | VVV 
Secondly, the Numerators remaining, the Denominators may be changed, Thus if — : 7 : I 
"und if 3 1 J: 0 then ſhall i it be = Buck 5 ＋ 7. | , 
For c. 1 „ 4 beonule it is only the ſame ratio repeated, | 
A 3 M by ſup.— for the latter ratio of the up. is here only placed rl. . 


ay: Hence it follows 


that : N 5 By the 2d part of 8 18, 
But N 7 2 2 , 4 by FIR —vherefore (Pr. 11 . the two ſormer Ratios of the two 
, 177 | | 8 3 FP | 
laſt Proportions make an Analogy, Viz. 15 ET, - 
In both caſes, the former Ratio —: - has remained the Gmc . therefore the Proportion is the ſame. 
[4 


after the change as before i it. Alſo if, inſtead of the fractions < : - as a former Ratio, we would ao 


2 


a the whole Quanuties a 65 the mode of demonſtration would be the ſame, | 


Cor. 4 4. To diſcover, if four given Numbers be 8 let the two 6 a Numbers be 
made Multipliers of the it and 3d, and of the 2d and 4th, in ſuch a manner that the two firſt 
Numbers be multiplied by one another; then their Findus being neceſfarily equal, the produfts 


alla 


E044]: 


. .ab{o of ths two laſt Nase will be equal, if the given Numbers were true Proportionals; : becauſe 


che Multipliers form a Proportion. 5 
Given 2, 73 6, 21 to find whether theſe be true Progunionils. | 
| 7 3 5 2 Theſe form a * Wherefore by iſt part i 
of Prop. 18. 14 : 14 :: 42 42 therefore 2: 7 :: 6: 21, or the four siven N umbers | were 
, ee 1 true Proportionals. 
Dien 3, 53 7 17 to find whether theſe be true Proportionals, 
| 5 „ 353 2 Theſe form 2 Proportion 4 wherefore by 1ſt part 
of Prop. 18. 10, 10; 35, 34, therefore the given Numbers | 2, 31 7. 17 were not true 
> en, ee 7 „ 
Given g, 2; 11, 8 to "tad whether theſe be true Propontionals 
2 E „ Theſe —_— a Proportion 
By 11 part, Pr, 18, „ 22, 24 therefore 3, 23 11, 8 were not true Proportionals, 


If we take the four Numbers, which were laſt given, viz. 3, 1 2; iT, 8, and multiply the firſt 1 


+ the third alike, as by 16, (Pr. 17.) and alſo multiply the ſecond and fourth 88 as by 23, (Fs 17. ) 
then we ſhall have a caſe of the 7th Definition of the zth Book of Euclid, 


16 23 Theſe form a Proportion, | 


Given 3, 2 #1, 8 
| 16 23 
Byiſt part, Pr, 18. 4s; 46; 176, 184 


In the laſt caſe, the four given Numbers are - multiplied by a Proportion ; and therefore, if thoſe four 
Nombers were true proportionals, then their produtts would exhibit a true proportion, (by Pr. 18;) but 
their products are not proportionals, for 48 the multiple of the firſt term is greater than 46 the mul- 
ple. of the ſecond; but 170 the multiple of the third term is (/ than 184 the en of che fourth 


term; 


& 2 - 
- 1. .—_— 


* 


"avs 


1 3 


term; and therefore (by Pr. 18.) the four given Numbers g, 2; 11, 8 were not proportionals. F urther, as it may be obſerved 


dy the multiples, that 48 bath to 46 a greater ratio, than 176 hath to 184, ſo alſo anſwerably to their multiples, obſerve of the 
- original ratios, that 3 hath to 2 a Homer ratio than 11 hath 10 8; for Z 1s more than 2 * the half of a, buy. 11 15 not more than 8 
; by te half of 8. 


or EvcLID: TEST OF PROPORTIONALITY, 
From Prop. 17, and the caſes of this laſt Cor, 4, we may underſtand the 5th Definition of Eudid's 5th Book. 


Euclid's definition, or teft of proportionality, is the Conveels of our Prop. 17, and ſhews, that if the firſt and third be equally 5 
multiplied, and alſo the ſecond and fourth, and if it be found, that the firſt and third ſo multiplied are ſtill alike great in reſpett 
of the ſecond and fourth ſo multiplied, then the four original and unmultiplied N umbers are diſcovered to be | true e proportionals ; 5 


—which is the caſe of our Cor. 4, of Prop. 18. - | — 


In this Definition Evelid makes 3 ths reſt and criterion of proportionality. | Such a 33 to incom - 
menſurables, and therefore is the moſt comprehenſive teſt poſſible. 8 5 | : N 


And hare 5 in the firſt place we muſt explain what is meant by commenſurable and incommen ſurable quantities, Wow-1 a leſs quan- 


tuy is ſaid to meaſure a greater, when the leſs will divide or meaſure the greater any exaft or integral number of times, (Intro- 
duct. Seft. 7.). Two quantities then are ſaid to be commenſurable, when a third quantity can be found that will meaſure them 
both ; and that third quantity is called their common meaſure, Two quantities are ſaid to be zncommenſurable, when they admit of no 


common meaſure, 


| All whole numbers are commenſurable; for unity is their common meaſure, All fractions are e as 5, $» 7 $4 for 
theſe being reduced to their equivalent fractions, having one common denominator, will be 47%, 1 53%. Now it is evident 
that the fraftion reg will meaſure every one of them ; for 1 it is contained 25 times in che kclt. ade, _ times in the ſecond, 
and go times in the third fraction. : | | | ; 


All mixt numbers are mts for they may be lt to improper fraftions: therefore numbers of all forts, whether 


they be whole numbers, fractional, or mixt, are commenſurable. 


Two quantities baving thus a common mealuce can be repreſented by numbers, or are to each other as one dumber i is to 
another, 


eee 7 wr gt * as 


OE UG SE — „4 — 9 G4 > weed £0.44 = 4 


R - 
i 8 . e 


5 LL 1 SE. | 
1 Thus the fraction 2 is to the fraction 34; as 70 is to 84, or as 70 Units to 84 Units. The ratio then of Commenſurables „ 
8 | each other can be expreſſed. —On the contrary, the ratio of incommenſurables to each o her cannot be expreſſed ; for as they admit of 
no common meaſure, you cannot ſay with exactneſs, how great the one is in reſpe& of the other. We will give an inflance of this, 
The diameter of a circle is incommenſurable to the circumference of that circle, If the diameter be 17 the circumference. will. 
| he bs certain decimal parts of that diameter, which 285 ey be continued ad infinitum, Thus if the diameter be 1, the eiuer 
ence will be 3.1415 &c, ad inſinitum. ; 
24 | Now 28 the exaft number of decimal parts cannot t poſſibly be expreſſed, we cannot ſay enablly, how much the cirenmference- is 
0 ; | greater than the diameter, that is, the Ratio of a circumference to it's diameter cannot be expreſſed in numbers. No number therefore 
can meaſure them both; for the number expreſſing the circumference exiſteth not; conſequently, you cannot meaſure that which 
exiſteth not. For c: d:: 3.14134: 1. Hence we cannot find by our IntroduQ, Set, 8, what parts the number expreſſing the 
ä circumference is of the diameter, for a perfect numerator doth not exiſt. Nor can we, in a proportion in which circumferences and 
2 diameters are concerned, apply our Teſt Prop. 1, Cor, 1. becauſe the fractions ariſing from the proportion are imperfect, being in- 
= deed inexpreſſible. Nor can we apply our other teſt of proportionality (Prop. 2), becauſe we cannot multiply that which does not 
BEA _ perfetily exiſt, Thus there is no teſt in our 5th book, whereby we may prove the truth of that proportion which exiſts among incom- 
3 menſurables: for our tells apply only to commenſurables of the ſame kind, and ſuch are Units, and all abſtract Numbers. But Eu- 
4 . clid's teſt by Equimultiples as ſtated el. 5. Sa. Si. Def. 5, (and throughout his Book V.) will perfectly apply to incommenſurables, 
. and will have a regard even to the remaining decimal parts that are not expreſſed; as for inſtance, ſuch remaining decimals of a cir- 
| cumference as have been hinted above and are not expreſſed, being ſuch as might follow after the fign +. How this may be effefted, 
for it is not now our buſineſs to inquire ; and ſince our own Teſts already laid down are ſufficient for our preſent purpoſe, it will be right 
ent to defer an invefligation into the more extenſive nature of Euclid's teſt of proportionality, at leaſt till after the demonſtration of | 
nd, f Prop. 4. el. 6. when Ludlam's Rudiments of Mathematics from Sed, 109 to the end of Sett, 1 16 may be conſulted with advantage. 
; We will be content, therefore, now with a right underſlanding of our own Teſts of Proportionality, which are perhaps the eaſieſt, and - 
her”: are drawn not from the 5th, but from the 6th and 7th Books of Euclid ; and conſequently they are ſuch as Euclid could not uſe in his 
; 5th Book, — Euclid's Teſt is ſuited to that doftrine of Incommenſurables which is laid down in his roth Book; and it has been ſuf- 
5 ficienily explained for the preſent in our Prop. 18, Cor. 4; in which we have ſcen the Euclidean teſt of four numbers or magnitudes, 4 


1 f namely Alt of the 1 0 and 34 . alike, and alſo the 2d and 4th, do produce a a in the e or multiples, 
er 8 
ere F then 


2 — — — 3 1 
— — — — 
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ien the four el Numbers that were given at foſt are neceſlarily proportionals. And this is all that Euclid requires ide 
| Young Student to underſtand before the * of * future doctrine * Iacommenſurables, to four of * as ene the 
Laid tefl in Def. 5. may be applied. 
Paſüng by then the extenſive uſe of Eaclid's 5th Def. (as we mult alſo 128 by at the Grft at leaſt, the extenfive uſe of many Rege- | 
tions) we will proceed to explain Sa. Si. el. 5, Def. 10 and 11, This explication requires ſome preliminary doftrine, which, as it g 
is diflinQ from the N already laid down, we ſhall divide i into Sections, and conſider as a ſepe rate work. 


Or THE COMPOSITION AND RESOLUTION or RATIOS, 


Sect. 1, From Prop. 18, of our Book V. we learn to compound or put Ratios together 3 for the Union of two Proportions 
(chat is, the Union of the two former, and of the two latter Ratios in each Proportion) was there made by multiplying Antecedents by 
b Antecedents, and Conſequents by Conſequents, Upon this principle we {hail be able to underſtand the 4th paragraph of Defini- 
tion XI. prefixed to Simſon's Vth Book of Euclid. This paragraph begins with the words j—dnd if A has to B the Jaxs ratio 


which E has to F, Sc. —and it's ſubſtance may be tan te in che lowing. manner, 
If there be a ſeries of quantities, as 48, 40, 30, 15. 


| þ 1 Here the three free Ratios are 
| and if the e quantities be made continued Ratios, L | if K : E : FI called continued Ratios, becauſe 
ſay, that the Ratio of the extreme terms will be com- | R ne 1 | in theſe three Ratios every term 
it pounded of the ſeveral intermediate Ratios. | | SO 5 „ - excent the First and lad RD 
F 7h | 48 : 40] are continued Ratios; and if we divide and B: :: G 1 H 3 3 conſequent 01 os Ho. 
; 1 3 2+ 15 the firſt Ratio by 8, the ſecond Ratio „ Bo 0 <p 1 tio and Antecedent of the next 
HF 8 30: 15) by 10, and the third Ratio by 15, (b . 5 G K 
our Pr. 17. Cor. 1.) we ſhall have three latter (though ang: 5 1 


2 11 Ratio. — The three latter Ratios 
| are not conunued Ratios. | 


not continued) Ratios, egpal to-the three former Rae 
tos, As. 41 40t::6:7:5 
40 * = 32 4.53 
gd 2-1 5 2: 2 


8 2s K — 
4 _ 7 Fs — 
Sa D 4 


— — 9 * —_— 


| of our Book V. | 1 
: 7 — — by BC, Pr. 17. Cer. 1, we has A DD : ECK: FHL 
49X 4930: ente KAN * XK : | 8 * | 
or dividing the former Ratio by 40 & 30, aud per- 1 | | f 5 and the f | * : ks Rat, 
1 operation expreſs ads Rats. Here the two laſt Proportions contain one and the ſame latter Ratio, viz. the Ratio of 


we have 48 : 15 :: 48 : 15. Hence the ratio of + Ne a. | 
45 to 15 ntains in ite eilen the three former or EGK 10 FHL, to which the two. former F eq on by Def. 4. of our Book 


the three latter Ratios; and therefore the Ratio of 48 W; j wherefore hots two former Ratios are alſo equal to one another (by Prop. 11, of 
t 15, is Compounded of the ratios of 48 to 49, of 

40 to 30, aud of 30 to 15; and further, the ratioof our Bock V.) ang conſequently either the Ratio of ABC 10 BC D, or the Rave of A 
48 to 15, is compounded of the ratios of 6 to 5, of ba x | 4a | | e | 

4 U 3, aud 2 to l. | | ET, to 


Then by Pr. 18. Then by Prop. 18. of our Book V. ABC : BCD :: ECK: FHL; whence dividing the former ratio 


- CK KEEP n N 
ry A + GAY * — 7 
n 7 TY. * 
92. . . oo a 
» 


8 SG 


tio 


in] 


10 D equally expreſs the union or compoſition of the three Ratios of A to B, and Bt to c, and Ct to D; 
and hence the Ratio of A to D is ſaid to be made up of or compounded of theſe three laſt named Ratios 
put together ; and theſe being the three former Ratios in the three Proportions, are feverally equal tO the 
three latter Ratios (by Def. 4. of our Book V; 3) ſo that the Ratio of AtoD is 15 compounded 1 in effect " 
of the three Ratios of E to F, Le to H, and K to L. 


Apain—If 96: 302: 48: 15, then Again, if M: N:: A: D, chen alſo is the ratio of M to N compounded of he three former or of 


the ratio of 96 to 30 18, in like 
manner compounded of thethree the three latter ratios, | See the laſt Paragraph of Stmfon' 3 Def; 11, 4. 3] - 
former, or the three latter Ratios 


18 in the laſt mattzinel This Compoſition of Ration i is by foe called an Addition tw Ratios, 
From what has been laid down above, we ſhall 207 underſtand the definition of a Compound 14e 


DEFINITION or A COMPOUND RATIO. 1 0 


Set, Ss A Ratio i is ſaid to be be compounded of two (or more) Ratios, when the terms of thoſe "TRI arte together do 


wroduce fach Ratio, Thus ſince my Ratio may be expreſſed ae, (Introdu, Sekt. YN the fraftion - — 7 expreſſes the ratio | of 


ab to cd, which i is a © compound ratio, conthining dis two ratios of à to c, and b to d nh; for 2 * oh Thus the ratio 


"of 24 to 1 may be ſaid to be compounded of the two ratios of 2 to 1 and of 12 to 1; beceuſe ?$=2 N h. Thus alſo, if there be 


two right angled Parallelograms, and if one of theſe have'2 Inches in breadth, and the other 1, and if the former have 12 inches in 
length, and the latter 1; then on account of the breadth, the area of the greater figure will be to the area of the leſs figure as 2 to 1; 


and on account of the Length, the greater area will be to the leſs as 12 to 1; whetefore on account both of breadth and lengeh, the 
greater area will be to the leſs in a ratio compounded of 2 to 1, and of 12 to 1; that is of 24 to 1, 


DEFINITION or CONTINUED RATIOS, 


Sect. 3. Continued Ratios are thoſe in which every term (except the firſt and laſt) continues to be the Confequent of one 


Ratio and the Antecedent of che nent Ratio. Thus the ſeries of quantities 48, 40, 30, 15 * be made to exhibit continued 
Ratios, viz. 3 40 ; 
8 : go | 
90 16.—8ee Seft, 2. and che erte: there in the margin, In 


r 


5 me * FF. 3 o 
„ — 


be thus expreſſed, 3 7 3.4 and the ratio compounded of theſe intermediates i 1s T* —X 7 7 


ſelf all che intermedime ratios put e 5 that 1 is, 


1 #8 1 


In CONTINUED RATIOS, THE RATIO or | EXTREMES Is EQUAL. TO ALL THE INTERMEDIATE RATIOS. 


. Se. PI In a ſeries af quantities, a, b, c, d, e, if they be made to exhibit continued ration, the Ratio of the extremes is com- 


pounded of all the intermediate Ratios; that is, the ratio of à to e is compounded of the ratio of @ to 6, b toc, c to d, and dto e, : 
- which are all the e e and continued ratios between à and e. For all theſe intermediate ones may (by our Introduct. Set. 8.) 


. . LANE abed 4 | 
7 beg 4. r. Therefore £ = 


or the ratio of 410 . all the intermediate Ratios, 


To exemplify this by Moan, let a and e be regrelemet by 48 _ 2, and between 48 and 2 let any Number of any terms hate 5 


ſoever be arbitrarily inſerted, as 24, 6, 18, 36, 6, 60; then, if all theſe terms be made to exhibit continued ratios (that is, if all be 


terms except 48 and 2, the firſt and laſt, be made both conſequents and — 1 ſay, that the ratio of 48 to 2 will contain in 


The ratio of 48 to 2 is compounded of the Ratios of 43 Ys 
24, of 24 to 6, of 6 to 18, of 22 10 gh, os to 6, of 18 : 36 
6 to bo, and of 60 to 2, 36: 6 

6 : 60 
60 2 


For ſince all theſe ratios may be repreſented by fraftions, it follows that the x ratio of 48 to 24 will W 22 and ſo alfo 
every other ratio may be turned into a fratiion; whence all the ratios put together will be, | 


6 18 36 6 60 _48X24X6X18X36X6X60 48 
KS 36 * 6 N 7 ha "24X6X18X36X6X60X2 N 


and hence the. parts « or component Lakes may be ſaid to equal one whole. 


22 


That part of Simſon's Def, 11, prefixed to Euclid, Book Y. which We with the words, 6 Definition A, to wit, Sc. may now 
be read; and it's contents will be found Rated 1 in the three former Rauor of thoſe Three Proportions (and ropes) that have 
been produces in our Sed, 1. 7 


. 


* 
6 5 7 - — — —' 
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129 | 
To underſtand the caſe above ondunentally, we muſt Ste how the various multiplications of 48 tend to increaſe 48; and how, 


on the other hand, the various and like multiplications of 2 diminiſh ſuch increaſe, by . 23 whereby we (hall had, ms the 
given ratio 15 koally left as it was at firſt found, viz, the ratio of 48 to 2. 


"Maw ANY RAO Is MADE GREATER BY INCREASING tT's ANTECEDENT: 
Sect. 5. Any ratio is ſaid to be greater than anocher, according as its Antecedent hath a greater proportion to it's Conſequent than 
the other Ratio's Antecedent hath to it's Conſequent. Thus in comparing the ratio of 12 to 1, with the ratio of 2 to 1, I obſerve, that 
22 contains it's Conſeqent 12 times, whereas 2 2 contains it's conſequent only twice, wherefore the ratio of 12 to 1 18 a greater Ratio than, 
that of 2 10 1. And fince any Ratios may be * by Fradtions (Introdudt. Set, 8.) we can ealily ſee in what proportion che 
one Ratio i is greater than the other. For, „ | Be | | 


The Ratio of 12 10 1 : Ratio of ) D 5 5 1 85 | 
' 2 12: 2 or (by Pr. 17. Cor, 1. of our Book V.) dividing by 2, 
2: G | „ £5 | i 


* 


Hence we perceive, has the ratio of 12 to 1 bak 6 times that magnitude ch 2 to 1 ks; for 12 1s 6 Doubles of its S | 


1 2 18 only one Double of it's Confequent 1. Thus the meaſure of a Ratio's greatneſs is made by eſlimating the greatnels of 1 it's 
antecedent in reſpect of u's Conſequent; and thus a Ratio is made greater by increaling it's Antecedent, Hence, therefore, we deter- 
| mine, how great oue Ratio is in reſpect of another, but not Row t one Ratio | is contained in another, as will be ſeen hereafier, 


How any RATIO 1s MADE LESS BY INCREASING 1T'S CONSEQUENT. 


Sell. 6. "Fiom what has been ſaid, it follows that the leſs the Antecedent of a Ratio is in reſpect of it's Conſequent, the leſs is the 
Ratio uſelf; or, in other words, the more the Conſequent | is increaſed, the leſs muſt be the comparative magnitude of the Antecedent, 
Thus, if the ratio of 1 to 1 become the ratio of 1 to 3, this latter ratio hach but a third of che magnitude of the former Ratio, (by Sec. 5. ) 


and thus a Ratio | is made leſs by increahiog 1 it's Confeguents 
Sect. 7. Hence, in RESOLVING A RATIO, we may uſe biber greater or el Ratios 43 that reſolved, if we uſe con- 


tinued Ratios in the Reſolution, becaule continued Ratios multiply alike the Antecedent and Conſequent of te Reſolved Ratio; whence 
it follows, that though they increaſe the magnitude of the Reſolved Ratio by multiplying | it's Antecedent, they equally diminiſh the mage 


| nitude of the Reſolved Ratio by ny Ks Conſequent, and my leave it unaffected. 
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Thus the ratio of 2 to 1 may be reſolved into the two ratios of 2 to 6, and of 6 to 1; the former of which is juſt as ; much loſs than 
the reſolved Ratio as the latter is aer than it. For firſt N the latter Ratio with it, viz, 


The ratio of 6 to 1: reſolved ratio of % 1 s ; 2 of | 
36:6 of (by Prop. 17. Cor. 1. of our Book V.) dividing by 2, 
8 


Here it appears, that one of the parts, (viz. 6 to 1) into which we have reſolved the ratio of 2 to t, hath 3 times as great an An- 
tecedent as the Reſolved Ratio; wherefore, if compounded with the Reſolved Ratio, it would increaſe it's Antecedent g times, On 
the other hand, the other part of the reſolution, or [IO ratio of 2 to 6, having a Conſequent 3 times it's Antecedent, will diminiſh the 

| Ratio it 15 compounded with 3 times; Viz. | | 


= Divide this former 8 2 2 1 


io by 2 to produce the 


1 i Here the Conſequent will diminiſh the bed Ratio thies times, if compounded . it. 
latter Ratio, _ 6 2-4: : 6 : x Here the Antecedent will increaſe the reſolved Ratio three times, if compounded with 1 u.. 


— 
a 


Compounding by the ſame 7 
method as in Sef#, 1. 


: 3 or (by Pr, 17, Cor, 1 of our Book V.) dividing by 3, 
. 85 


The continued ratios of 2 to 6 and of 5; to 1 are the parts into which the ratio of 2 to 1 is reſolved; and theſe parts taken together 
do equal their whole (Sekt. 4.); wherefore the ratio of 210 1 may be ſo reſolved ; and 4 will often be found more convenient to uſe 
the parts than the whole undivided Ratio, | | | 


| Seel 8. In like manner any number of continued Ratios may be inſerted between 2 and 1, For 


+ | | 4 Divide e Res : \ In this caſe the ratio of 2 to 1 is reſolved into the ratios of » to IR of 6 to 12, abt 12 
95 a = | 

= Mm tio by 2. 7 2 280 

Divide the PORES Ra- X oF: 16.21: 
tio by 6 ra product ebe 122 
latter Katia. Nas 


® # 
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. S 
© 0 
woe 
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to 1; and all theſe parts or ratios being compounded as in Seck. 7. will exhibit the ratio of 


2 to 1; that is, all theſe parts taken together do equal or conlinute their whole (Sea. 4+); 
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 whereloes che ratio of 2 to 1 may be fo daheim 
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Wur THE RATIO MAY BE 30 RESOLYED. 


The lor the three Ratios uſed in Reſolution (viz. that of 1210 1.) has fix times the Een which 2 has to 1; for 21s one double of 


2, and 12 is 6 doubles of 1; and conſequently this laſt Ratio of 12 to 1 would, in compoſition, incteaſs the Ratio of 2 to 1 ſix times 3 


dut the other two Ratios having 2 times 3 (or 6) for their Conſequents /See the latter Ratios in the Proportions above, ) will diminiſh 
the ratio of 2 to 1, in compoſition ſix times. Hence we ſee the reaſon, why the three component parts or Ratios being taken together 


- muſt conftitute the whole ratio of 2 to CO ſince ihe parts « of reſolution do as much increaſe the whole ratio of 2 2 to 1 in one reſpett as 
they diminiſh it in another, | | 


See. 9. The fame will be the ee, whatever be "ws ae, into which! we bi reſolve any Ratio, provide fuch. Ratios be 


continued Ratios. 


Reſolve the Ratio of 48 t to 2 into any number of continued Ratios af let (ime of theſe Ratios be greats and others lefs than the 
Reſolved Ratio, | 


24) 4B: 24:2 0 
| 6) 24 0 * IN 
67 6˙: 18:5 


2 

4 

1 

9) 18: 36: : 2 
6 

1 


3j to 24, of 24 to b, of 6 to 18, of 18 to 36, of 36 to 6, of 
4% 6 to bo, and of 60 to 2.— All the latter Ratios are produced 
6 36 6;:7 „ 


.; 60 15 : 10 | fore it. 
2)G: 237: $0"? 1 1 


Compounding by the ne 33 . 3 
method as in Sect. l, 1 2 2: 2880 120, or, dividing by 10, 


:: 288: 12, or, dividing by 12, 


Here the ratio of So to 2 is compinded. of all the former, or of al the latter Ratios. It is — of the former ratios 


| becauſe as much as their Antecedents would increaſe the Ratio reſolved by multiplying 48, ſo much do the ſame multipliers (be- 

ing alſo Conſequents) diminiſh the Reſolved Ratte by multiplying its Confequent'2:=-It is alſo compounded of the latter Ratios, 
decauſe they are equal to the former Ratios, —Obſerve alſo. of theſe latter Ratios, that tity ſo increaſe and diminiſh one another 
a7 in the end to proguec e Rave e quali that o ob 4810. : | | The 


Tn this caſe the- ratio of 48 to 2 is reſolved into the- ratios of 48 


by dividing each former Ratio, by ſuch Figure as 4s {er be- 


FX PL 


E 1 Is 

The ratios _ increaſe, | are 2 to 1” 
5 . 
| | 6 10 1 

30 to 1 


* 


T beſe Ratios, by having: Gien comparatives Amecedehit, lend 
to an increaſe in Compounding. | elk. 5. | 


| The total increaſing power of theſe is IN o _ 
n . to be the ratio of 4⁴ K 


The ratios that diminift are 14 to 3 


TT Theſe Ratios, by having great comparative Conſequent tend to 25 
A „ 4 


Decreaſe 1 in compounding. Seek, 6 


3 0 109 


The total diminiſbing power of theſe is by 5 8 8 . 5 
N found to be the tatio of 1 5 ba, on dividing by 2 
* 4 60 | : wy 
” a : Decreaſe :: 1440: 60, or, dividing by wy 
OT 3 3 
"ks all the later Ratios upon "Vi whole zende one another Amecedean, a they ſo eels RED other, that 24 is the final 


Maude of all the Antecedents; and the ſame latter ratios, by increaſing, one another's Conſequents, do ſo diminiſh one another, 
that 1 is the final magnitude of all the conſequents; whereby the ratio of 48 10 2 (= Ratio of 24 : 


4 


1) has been reſolved into 
ſuch paris as make it up when put together; and therefore i it may rightly. be ſo reſolved, becauſe ſuch parts being taken together 


do equal their whole, that is, all the component ratios put together finally equal the ratio of 48 to 2; and thus we may fully and 
 $:ndamentally underſtand WII the ratio of 48 to 2 may be ſo reſolved; as we promiſed' to ſhew at the end of Sect. 4.—Now 
un conliderativns of Natural P lolopby, the component Ratios wall often be more uſeful than the whole unreſolved and original Ratio.“ 


_ Sea, 10, 
88 nee it has now been fully ſeen, thas increaſing or woliiplying the knſecatont ak Ratio mokes the Ratio greater, and that. the like multiplication of it's 
Conſequent makes the Ratio juſt ſo much leſs, whereby upon the whole the Ratio is left unchanged, we have hence an eaſy method of comparing Ratios whoſe | 
Autecedents and Cunſequents are both tiferent, viz. by multiplying the terms of each ratio by the Conſequent- of the other. Lat it 1 to compare che | 
ratio oi $ to 4 with the ratio of 7 to 3, and to determine which may be the greater Ratio. Then 
| By Prop. n 4 X 3, or, as 15 to 12, 
our Book V : X 4: 3 X 4 or, as 28 to 12. 


The latter Ratios in the Proportion abore are equal to es former Ratios; but the latter Ratio'malt haye the fam Conſequent, beau ſuch Conſequent 1 


'T 33 1 


Sed, 10, We may now. anderfiand Simſon's Tuck, or Saunderſon, Book J. Def. 10,—But ficit, as ; Euclid | in chat Defoition 
is ſpeaking of continued proportionals, we will define them. 


Four Quantities are neceſſary to form a Proportion, which four are called e ; but by Def. 5; of cur Book V, Three 
Quantities may be Proportionals; but theſe muſt be continued Proportionals, in which the ratio between any term and it's next ſubſequent 


one continues the ſame throughout. Thus, 2, 4, 8, are continued Proportionals, in any two of which, taken in the order 1 in > which 
wy ſtand, or as ſucceeding terms, (as Def. 5, of our Book », expreſſes ii) there is the ſame ratio of 1 to 2. | | 


\. _..__-. SIMSON's EUCLID, ox SAUNDERSON, Book, v. Der. 10. 
"Whey three magnitudes a are Proportionals, the firſt is ſaid to have to the third the duplicate ratio of that which it has to the ſecond. 


For let a, b, c, be three continued Proportionals; then, becanſe the ratio between each term and it's next e one con- 


rinues the ſame throughout, we ſhall hence have the yg proportions. ae | : 5 1 
5. "Hom tho gell od ſecond are compared, 


If 2, 4, 8 be continued Proportionals, 5 1 N az: L * 4 
To 45 5 : 4 „ 5 Alſo 5 : 4 b. Here the ſecond and third are enen, 
24. S XA: 2 K 2.4K 4 He; it part, Pr. 18, our 1 . ab: ch :: ar: * and dividing the former ratio by b, we have, 


: Dividing the former Ratio by PH 


2 :-$ 24 15 e 17 Cor. 4, our Book v. a: c 1: 4:62 5 | Here 


the product of the two Conſequents of the given ratios. It may now be ſen then, that the Ratio of 7 to 3 is the greater ratio; becauſe * hath a greater 

magnitude when compared with 12, than 15 hath when compared with the ſame 12. [EI 5. Sa, Si Prop. 8 ] 

 Henee it appears that the ratio of 28 to 12, that is the ratio of 7 to 3 is the greater ratio according to our Sec 5. and Euclid's el. 5. $a: $1: Prop. 8. 
which Prop. may now be underſtood.— That the ratio of 7 to 3 is the greater ratio might indeed be perceived at once by our Se. 5; for, ſince the greater the 


Antecedent is in reſpect of it's Conſequent. the greater is the ratio, it may be obſerved, that the Antecedent 7 contains its Conſe quent 3 twice and Jof it alſo, 
_ whereas the Antecedent 5 contains it's Conſequent 4 only once and Þ of it beſides. The fame thing may be obſerved of their repreſentative ratios, viz. the ratio 


of 28 to 42, and of 15 to 12. Thus then the ratio of 28 to 12, hath by it's Antecedent nearly a double magnitude in reſpect of the ratio of 15 to 12, hut it is 


not therefore nearly twice the ratio of 15 ta 12, or two repetitions of the ratio of 15 to 12; for ſuch doubled ratio of 15 to 12, or {which is the ſame thing) of 
5 to 4 can be only had by compounding the Antecedent repeated, and the Conſequent repeated, viz, 5X5: 4X 4, or the ratio of 25 to 16; as will be ſeen 


hereafter. Thus a ftone may, in point of magnitude, be the double of the magnitude of a bit of lead, and yet the ſtone is not that identical lead twice taken. — 
Now as to the exact part that the leſſer Ratio of 5 to 4 is of the greater Ratio of 7 to 3 we cangot expreſs it, though it be certainly ſome part, becauſe theſe two 
retios (like ms other ratios, but not all) are incommenſurable, that is, no common ratio can be found that will meaſure them both, as may be ſeen hereafter in 


_S .underſon's Secf. 49275 — "This obſervatian has been made now merely to prevent future HG Pa and with the fame view we ſhall further obſerve, that 


though the fraction r (which repreſents the ratio of 7 to 3) is nearly double of the fraction 4.5. (which repreſents the ratio of 5 to 4) yet the ratio of 7 to 3 


is not nearly double of ty ratio of 5 to 43 for all the properties of fractions are not applicable to them when conſidered as the Repreſentatives of ratios, becauſe 


. eig repreſentatives of Ratios increaſe not in the ſame proportion with the increafing Ratios repreſented by them. Thus the double of the fraction 


+> is 42. but the double of the ratio of 15 to 12 would be the ratio of 15X 15 to 32 X 12, orthe ratio of 225 to 144, or (dividing both terms by 9) of 


25 to 16, which is very different from that ratio of 30 to 12 which would ariſe from the doubled fraction juſt ſtated. —Thus we have ſeen, that neither doth a 


* 


ratio, becauſe it's Antecedent hath a double magaztuds. in reſpect of a leſs Ratio, imply, that it is the double of both terms of that leſs ratio; nor does a frac- 


en, becauſe it is the double of a leſs fraction, imply, that the ratio arifing. from the doubled fraction is the double of the ratio ariſing from the leſs fraction. 
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ere the til, if compared with whe third, is as grest 2 2s the two ratios taken rogenivr whith intervene between the fiſt and the 
third; but theſe two ratios are the ſame with that of @ to b; and therefore the ratio of aa to 60 is called the duplicate of the 
ratio of à to þ or the ratio of @ to þ twice taken.—The very Proceſs of Compoſition, as flated in this operation, ſhews that twice 
the ratio of a to 6 is the ratio of aa to 56; and therefore half the ratio of aa to bb is W's ſquare root, or the Ratio of a to 5. Thus 
half any ratios the ſquare root of that Ratio, Half the ratio of 25 to 361 is the ratio of 5 to 6; and half the ratio of à to b is the ratio 
| of Va: b. Hh: | 
- ps may now underſtand the latter part of Saunderſon' s Def. 10. Book v. For fince, as hee been demonſtrated, 
3 1 0 : 41 : 67, ſet the latter ratio of this proportion firſt, vis. | 
| n e: | 6 - wherefore, by our Book v. | 
Wn Pr. 18. Cor. 2. 4 : 3 :: Ha: Vc, or the firſt is to the ſecond as the ſquare root of FR firſt to the ſquare root of £ 
the third, or (as it is otherwiſe expreſſed) in a ſubduplicate ratio of the firſt to the third, — Here obſerve, that as the duplicate of a ratio 
is the ſame ratio twice taken and united, or the ſquare of that ratio, ſo the ſubduplicate of a ratio is it's ſquare root, or the half of that 
ratio, or one part out of two, It is derived from ſub under; it is one of the under or inferior parts of the duplicate, fince all that 
' which is contained under the duplicate 1s the two halves (as it were) N the whole of the duplicate ratio, The Sub-duplicate 
ratio therefore 1 is one of the Contents of the Duplicate Ratio. | 
SIMSON's EUCLID, ox SAUNDERSON, Apo 4 v. Der, 21. 
Seck. 1 1. When four magnitudes are continual 8 the firſt is ſaid to have to the fourth the triplicate ratio of PRA which 
i has to the ſecond, and ſo on to quadruplicate, &c. increaſing the denomination ſlill by unity, in any number of proportionalss. 
Let a, b, c, d, be continued proportionals, and by the ſame way of reaſoning as in Sef, 10, compare the firſt with the fourth term, 


Then, becauſe the ratio between any term and it's next xt ſubſequent o one continues the ſame throughout, we ſhall hence have ths three 


= SN 2 0 * 9 
„ N 


following proportions. V . 1 | 
|. If 2, 4. 8, 16, * Te EE 3 che 1ſt and ad of the Four compared 
continued beck J bs pn ones - with themſelves, _ 

= bn. - - : | ti as :5 the 2d and gd of the Four compared 
Em Oe PPE 6: £::0 ] Vich dhe ill and 2d, as before. 

„ 5 25 42 7 __ gd and 4th compared as be- 
| and Bs: 16214 e fore. 
Ks 16% &: 22 4 B Pr, 18. of our Book » v. abc: be 11 45 Oy WT the former ratio by 
r 4 16::8 : 64 | | | . „ 6: a8 61 . N In 
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15 the left proportion it is ſhewn, that the firſt i is to the fourth as the cad of the firſt to the cube at the loco 3 or, ſince 
| theſe cubes are made up of three ratios of a to 5, the firſt is as great when compared with the fourth, as three ratios of 4 4 to b 5 


taken together, or as a triplicate ratio of a to ö. 


Note. In the caſe of four cortingeld proportionals, che word e at a fame time Meeren ha there are three: equal 1 ratios inter- 
vening between the firſt and fourth; and that the compariſon of the firſt with the fourth equals the compariſon of all thoſe three 


Fatios put together. The ſame kind of obſervation may be made of the word Duplicate, viz, that it ſhews two ratios intervene 
between the firſt and third term; and (hae the firlt if * with the third, Has * ſame magnitude as thoſe two ratios put 


together. 


| Ratios is by ſome called a multiplication of Ratios. In like manner to extract the ſquare root of a duplicate Ratio is to take 
the half of that ratio, or, as it were to divide it by 2; and to extract the Cube root of a triplicate ratio is to take a third of 
chat ratio, or, as it were to divide it by g. Thus the extraction of the roots of Ratios anſwers to the idea of a Diviſion of Ratio, 
and by wow is ſo called For inſtance, a third of the's ratio of 8 to 216 1 is the cube root of it's terms, or the ratio o of 5: 6. 


QUALITY BELONGS NOT T0 PROPORTION. 


Set. 12. Before we conclude our 5th Book, let us obſerve, (from Mr. Ludlam's Rudiments of Mathematics, page 21 ) that all que 
tions about proportion have reference to magnitude only, and not to quality. The idea of proportion reſults from contemplating 


and comparing the magnitudes only of quantities; their quality has nothing to do with it: and, therefore, if the ſigns ＋ and —, 
and the diſtinttion of quantities into affirmative and negative is arbitrarily retained, ſuch Mos 1 1s not warranted by the fubjeR | 


itſelf, The following caſe therefore 1s abſurd, | 


This proportion, ſay ſome, 1s ies; aa beckeſe 1 the two extreme terms multiplied will equal the vroduRt of Hoi two mean 


terms, But all this is nonſenſe. In reſpe&t of magnitude, +1 and — 1 are equal; and it is in reſpett to their magnitude only 
that chey can have proportion to each other. Froportion by has no concern with their quality, They have no quality in « 2 queſtion. 


about their Proportion only. 


51ND Or BOOK V, 5 | SIM. 


From the . of the demonſtrations in this and the preceding Section it will appear, that a ratio is doubled by fouartag | 
ies terms, and tripled by cubing it's terms, and thus a ratio may be ſaid to be multiplied by 2 or by g. Such a compolition of 


and the great triangle ACH wil! be divided into as many leſs triangles, as there are parts in its baſe CII. 


I 36 J. 
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SIMSON: $ EUCLID, Book V1. 
* to baeiftste the furiher progreſs of the Student, it may not be amiſs to add here Mr. Ludlam's demonſtration of che gl Propoſition 
"If Euelid's Sixth Book. This demonſlraion i is refrained indeed to .—— bur i it Is perhaps on that very account eaſier to be 


5 _ - underſtood by learners. 


„Let the triangles ACH and ADL have the fame' acdc, 'p viz, the” PE drawn eben che point A to BD; 0 ſuppoſe ng fuck a 2 
 perpendicalar to be drawn in Simſon's Figure ) then as the baſe CH is to the baſe DL, ſo is the triangle AC H to che triangle ADL. 


"Let the baſe CH be commenſurable to the baſe DL, and let CB be their common meaſure, Divide che baſe CII by the common 
Seip ſore into the equal paris CB, BG, GH; alſo divide the baſe DL by che ſame common meaſure into the parts DK, KI., equal to one 
another, and to each of the parts of the baſe CH, [Suppoſe Euclid's Figure to be ſo conſtructed, or draw one according to Mr. 
 Ludlam's direttions. From the vertex A, draw lines to each of the points of diviſion in the baſe CH ; that is, draw AB and AC, 
| In like manner, draw lines to 
each of the points of diviſion in the baſe DL (viz, draw AK) and this triangle alſo will be divided i into as many leſs triangles, as chere 
are parts in its baſe DL. Now all theſe leſs triangles, in each of the two greater ones, are equal to one another by 38. I. El. There- 


fore the whole triangle ACH will be to the whole triangle ADL, as the number of little triangles which make up the former, to the 


dumber of linle triangles which make up the latter; that is, as the number of equal parts (or lines) which make up the baſe of the former 


5 triangle, to the number of 15 * equal oe] which make vp the baſe of the latter; chat 0 as che whole baſe CH. to the whole 


| baſe . 
It has now been 3 that,” as the baſe CH i is to ke baſe DL, fo 1s Pa OY ACH to te * ADL; ſo that if the baſe 
0 be equal to the baſe DL, then would the triangle ACH be equal to the triangle ADL; if the baſe CH be greater than the baſe 
. then would the triangle ACH be greater than the triangle ADL; it the baſe CH be leſs than the bafe DL, then would the 
triangle ACH be / than the triangle ADL. Where fore theſe four Quantities, viz. the two Baſes and the two triangles, have the 
veryemark and character of proportionality laid down in demonſtrating Prop. 1, of our Book V ; and conſequently they are proportionals, 
We may now apply the foregoing demonſtration to the triangles ABC and ACD in Simſon's Figure, for theſe triangles have the 


fame perpendicular altitude. W. ene by the foregoing demonfiratio 0, as the baſe BC1 is to the baſe CD, ſo is the ante ABC | 
to the triangle ACD. | | 
The latter part of the dewoniration of this 1 Prop. wells with e "An becauſe thi perallclogr: ram CE: 18 doable, &c," way! be 


eaſily underliood i in Simſon“ $ Euclid ; ; and it's lubſtance may be thus repreſented, | 
BU + CD :: ABC: ACD]:; EC: CF 
or 2XABC: 2 ACD 
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